Results Baseline medication concerns were associated with elevated symptoms of depression and anxiety at follow-up, but emotions did not mediate medication concern's effect on diabetes self-care. Baseline depression and anxiety symptoms were associated with specific diabetes cognitions over time, but these cognition domains did not mediate emotion's effect on diabetes self-care. Personal control remained independent of emotions and was associated with diabetes self-care over time.
Introduction

2
In adults with diabetes, symptoms of depression and anxiety are prevalent (Anderson, 3 Freedland, Clouse, Grigsby, Anderson, Freedland, Clouse, & Lustman, 4 2002) and associated with increased glycosylated haemoglobin (HbA1c) (Lustman et al., 5 2000), morbidity (de Groot, , and mortality 6 (Park, Katon, & Wolf, 2013) . Both biological (Rustad, Musselman, & Nemeroff, 2011 ) and 7 behavioural (Gonzalez et al., 2008) mechanisms influence relationships between symptoms 8 of depression and anxiety and poorer diabetes health outcomes. However, a detailed 9 understanding of the behavioural mechanisms responsible for the relationship between 10 depression and anxiety and poorer diabetes health outcomes is lacking.
11
A behavioural theory used to understand what motivates self-care behaviour in the context 12 of illness is the Common Sense Self-Regulation Model (CS-SRM) (Leventhal, Meyer, & 13 Nerenz, 1980). The CS-SRM argues that when presented with a health threat we initiate 14 parallel cognitive and emotional responses. Indeed the CS-SRM hypothesises that reciprocal 15 causal relationships exist between illness cognitions and emotional responses, which then go 16 on to determine the types of illness self-care and emotional coping behaviours implemented 17 by an individual. Thus it provides an appropriate framework to explore how depression and 18 anxiety operates in the context of chronic illness.
19
The cognitive response of the CS-SRM includes an appraisal of the health threat to demonstrates relatively consistent associations with improved adherence to one or more 32 diabetes self-care behaviours: diet, exercise, and medication taking (Broadbent, Donkin, & 33 Stroh, 2011; Hampson, Glasgow, & Foster, 1995; Hampson, Glasgow, & Toobert, 1990; 34 Searle, Norman, Thompson, & Vedhara, 2007) . Conversely, having a pessimistic appraisal of 35 diabetes including perceiving diabetes to cause a high number of physical and social 36 consequences (Barnes, Moss-Morris, & Kaufusi, 2004; Broadbent et al., 2011; Hampson et 37 al., 1990) in addition to perceiving diabetes as an unpredictable condition (Barnes et al., 38 2004) is associated with lower adherence to diabetes self-care behaviours.
39
The CS-SRM acknowledges with equal emphasis the role of the emotional response 40 to the health threat. This includes an emotional reaction (e.g. depression and anxiety), thus 41 coping behaviours are simultaneously initiated to manage these emotions, for example,
42
avoidance of medical settings. The relationship between diabetes emotional responses and 43 coping behaviours (e.g. avoidance, withdrawal, denial) to our knowledge has not been 44 directly assessed, but indirectly inferred from studies demonstrating lower rates of adherence 45 among people with higher levels of depression (Gonzalez et al., 2008 The following data were collected at baseline and six months follow-up after informed Depressive and anxious symptoms were measured using the Diabetes Wellbeing
103
Questionnaire (DWBQ) (Bradley, 1994 (Zung, Richards, & Short, 1965) and anxiety (Zung, 1974) The Summary of Diabetes Self-Care Activities Scale (SDSCA) (Toobert, Hampson, & 134 Glasgow , self-care (Walker, Gebregziabher, Martin-Harris, & Egede, 2015) .
144
Statistical Analysis
146
Data were non-normally distributed. Descriptive statistics are reported as means and 147 standard deviations given our relatively large sample size. Mann-Whitney U tests and between completers and non-completers at follow-up. Bootstrapping (10,000 resamples) was 150 applied to account for non-normally distributed outcomes (Mooney & Duval, 1993 provides an overall assessment of how well hypothesised relationships reflect actual observed 161 relationships in the sample dataset, providing an overall test of model validity (Kline, 2005) .
162
Goodness of fit indices are used to evaluate the overall model (See Table 1 ) (Kline, 2005) .
163
[INSERT The solid directional arrows in Figure 2 depression and had a direct effect on adherence to diabetes self-care at six months follow-up.
258
Individuals who felt more confident in their ability to manage their diabetes at baseline
259
showed reduced adherence to their diabetes treatment regimens over time.
260
We evaluated the statistical fit of the model using the goodness of fit indices and criteria 261 summarised in Table 1 . The model shown in Figure 2 The solid arrows in Figure 3 influence the degree of adherence to diabetes self-care at six months follow-up.
286
We evaluated the overall model fit of all of the directional pathways included in our 287 anxiety model, using model fit indices and criteria described in In both models the statistical significance of directional pathways remained 294 unchanged after controlling for potential confounders, with three exceptions. In both models 295 the directional pathway leading from baseline personal control to diabetes self-care became 296 statistically non-significant when number of diabetes complications was added as a covariate.
297
Specifically for the depression model, baseline depression scores did not explain variance in 298 the timeline cyclical cognition at six months, after controlling for diabetes treatment regimen.
299
Similarly, for anxiety, the directional pathway from baseline medication concerns to anxiety 300 at six months follow-up was not significant when diabetes duration was controlled for. diabetes complications was added as a covariate to both the depression and anxiety models.
312
Consistent with the CS-SRM (Leventhal et al., 1980) and CBT treatment models 313 (Beck et al., 1979) , we identified a reciprocal relationship between cognitions and emotions.
314
Diabetes medication concerns had a longitudinal effect on depressive and anxious symptoms. Our study used a longitudinal design, thus our findings about the directional relationships 331 in the models are robust (Kenny, 1979) . A relatively large sample was recruited (n=261) of 332 which 73.3% (n=194) were retained at six months follow-up. A quarter of our sample were cognitions, emotions, and diabetes self-care (Kline, 2005) and allowed a theoretically driven 337 approach to our analyses. The validity of our findings is bolstered further due to confirmation 338 that observed directional pathways between variables remained unchanged when potential 339 demographic and clinical confounders were accounted for, excluding the confounding roles of diabetes complications, diabetes duration, and medication type -the implications of which 341 are discussed below.
342
Limitations of our study include a relatively short follow up period, which may have 343 prevented the detection of important associations. Participants' health in this study was likely 344 stable given their mean diabetes duration of 14 years and because they were recruited from 345 ambulatory outpatient clinics as opposed to settings that care for more severely ill patients.
346
The temporal relationships that exist between illness cognitions, emotions, and diabetes self- could have occurred had we been able to obtain data from a third follow-up time point.
356
Second, because this study was exploratory, specifically in relation to identifying the 357 longitudinal cognition-emotion profiles relevant to a Type 2 diabetes outpatient population,
358
we did not want to discount potentially important relationships (Rothman, 1990) predictor of adherence (Phillips, Leventhal, & Leventhal, 2013 (Miller & Rollnick, 2012) .
385
Our study reinforces the claims of the CS-SRM (Leventhal et al., 1980) and highlights the 386 salience of reciprocal relationships between cognitions and emotions, which can contribute to 387 the maintenance and exacerbation of depression and anxiety in diabetes. Consistent with 388 cognitive-behavioural therapy (Beck, 1964) response to arousal (Cameron, 2003 unhelpfully used as a heuristic for physical heath (Leventhal et al., 1980 (Dirmaier et al., 2010; Katon et al., 2010; Lin et al., 2004 commissioners (Imison et al., 2011) , whilst also decreasing the burden of care for patients 444 with multimorbidity (Mercer et al., 2012) . Cognitive-behavioural therapy (Beck, 1976 Key: *p≤0.05, **p≤0.01, ***, p≤0.001
